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NUMERICAL MODEL
The governing equations of the numerical model are the continuity and the incompressible Navier-64 Stokes (NS) equations presented in compact tensor notation: 
The location of the free water surface is represented implicitly by the zero level set of the following properties:
In addition, the Eikonal equation |∇φ| = 1 is valid. When the interface Γ is moved under an 92 externally generated velocity field ⃗ v, a convection equation for the level set function is obtained:
When the interface evolves, the level set function loses its signed distance property. In order to 94 maintain this property and to ensure mass conservation, the level set function is initialized after each 95 time step. In the present paper a PDE based reinitialization equation is solved [28] :
where t p is psuedo time and S (Φ) is the smoothed sign function [24] . The material properties of 97 the two phases can be then be determined for the whole domain. Close to the interface, the density 98 ρ and the viscosity ν are smoothed out by calculating the density at the cell face with a regularized
99
Heaviside function with an interface thickness of ϵ = 2.1dx: The level set function at the cell face is obtained using:
3. 6DOF ALGORITHM For the calculation of fluid-structure interaction, the geometry of the solid body needs to be defined.
102
In the current model, it is described by a primitive triangular surface mesh neglecting connectivity.
By design, this resembles the structure of the STL format, a standard for surface meshes, available 104 in most CAD and meshing softwares [13] . acting on the surface Ω of the floating body can be determined for each co-ordinate direction i 115 separately using the pressure p and the viscous stress tensor τ in the following way:
The distance of the center of gravity from the origin of the body-fitted grid can be determined 117 using the following equation 11:
where r is the distance from each surface cell to the origin of the body-fitted co-ordinate system.
119
Assuming that the origin of the body-fitted co-ordinate system is at the center of gravity of the 120 floating body, r is the distance of each surface cell to the center of gravity and the moments are 121 determined as follows: in each grid cell can be accomplished with the help of a Dirac delta function [24] :
The 
The calculation of the six degrees of freedom for the solid body can be simplified with respect to 
where r x , r y and r z are the distances of a point from the center of gravity along the x−, y− and z− 139 directions.
140
The calculated forces and moments from the inertial reference frame can be expressed in the non- 
Here a fb is a vector in the reference frame of the floating body, and a e a vector in the inertial 144 coordinate system. With the calculation of the forces, momentum and moments of inertia in place, 145 the dynamic rigid body equations can be solved [9] :
Here u, v, w, p, q and r are the values for the linear and angular velocities from the previous time 
As a result, the floating body dynamics are solved in a fully explicit way. 
Boundary conditions for the velocities on the solid-fluid interface result from the motion of the the floating body, the following boundary condition for the gradient of the pressure is given:
In oder to determine u i , one possibility is to evaluate the momentum equations. A simpler way is 167 to differentiate Eq. 21 with respect to time and use this for the ghost cell values for the pressure: 4. RESULTS
Disc Entry

173
At first the 6DOF algorithm is tested for the well-known disc entry problem. This case has been used 
222
The result from the 3D simulation during water entry of the wedge at t = 0.8 s is presented in 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
